Internal forced displacement, a phenomenon associated to internal conflict, poses important socioeconomic challenges for the receiving areas. One of the most relevant aspects is related to crime, since the reception of forced displaced persons might increase inequality and the heterogeneity of population. This paper studies the relationship between internal forced displacement and crime.
2 areas, causing socio-economic alterations such as inequality, poverty, unemployment and crime.
The theoretical and empirical approaches generally used for studying the effects of migrations can be applied to forced displacements.
In Colombia, internal migration is mostly caused by forced displacement. It is a consequence of the domestic conflict and of the beginning of a new era dominated by criminal networks (InSight Crime, 2018) . It is mostly characterized by the flow of inhabitants from rural to urban areas. This calamity has affected around eight million people in five decades and has created a conspicuous amount of problems and difficulties in all aspects of reception places (Unidad para las Victimas, 2018) . Additionally, during the period of time analyzed crime rates have persisted --and even increased--in most municipalities, negatively affecting the welfare of the population (Rochevillarreal, 2012 ).
The main objective of this paper is to study the relationship between internal forced migration and crime. For that purpose, we conduct a study of crime rates in Colombian municipalities for the period 2003-2016, introducing a spatial component for the analysis. Recent theoretical approaches recognize the significance of spatial analysis when studying this relationship.
This article is organized as follows. In Section 2, we conduct a literature review of the most relevant theories and empirical studies exploring the relationship between crime and migrations. Section 3 presents the theoretical framework. Section 4 introduces our empirical strategy for spatial panel data, section 5 our results. Section 6 concludes.
II. Literature Review
Forced displacement is a rapid and unexpected type of migration (Roche-villarreal, 2012) , and it is mostly derived from the strategy of territorial control and attacks to civilian population by armed illegal and criminal groups. Their territorial supremacy lead to the appropriation of important resources by insurgents and criminals, causing the loss of welfare and properties for the affected civilian population. Hence, the increased risk of suffering permanent injuries and the loss of lives for the inhabitants of the conflict areas are the most important determinants of forced displacement (Ibáñez, 2009) . Host areas of forced migrants face different socioeconomic problems, such as the worsening of labor market conditions, the increase in inequality and worse living conditions (less 3 access to public services and to the educational system). Internal forced displacement also implies a change in the dynamics of the local population in receiving areas, as well as a larger heterogeneity of population; these are similar consequences to the ones of general migration.
Theoretical approaches trying to explain the crime-migration relationship have their foundation in sociological and criminological theory. Three of the main theories are the Social Disorganization Theory, the Cultural Theory and the Strain Theory. The Social Disorganization Theory places special emphasis on the lack of resources, inhabitants' diversity and residential mobility, stating that these are determinants of criminal acts. As a consequence of these factors, communities are unable to build strong relations, increasing social disorganization, which finally leads to higher crime rates (Mears, 2001) . Cultural Theory proposes that the causes of crime are related to cultural contradictions, since immigrants face different behavior patterns in host areas, these contradictions promote tensions among the population. Strain Theory proposes that crime is derived from tensions generated by the pressures to succeed and structural barriers in the receiving areas. Therefore, tensions are generated between immigrants and the local population, since each group tries to quickly improve its living conditions (Thomas, 2011) . These theories have a particularly characteristic in common, one the main determinants of the crime is the population heterogeneity, due to the differences between migrants and local inhabitants.
The seminal work of Becker (1968) addresses the rationality behind crime: the process of utility maximization of criminals is derived from the evaluation of the cost, benefit and punishment of committing a crime. Ehrlich (1973) explains the relationship between criminal activities and aspects like income, physical elements and other variables.
Migration and its effects on well-being, economic growth, labor market, and security has been widely studied in the literature. Migration can be internal or external. The latter is a phenomenon that occurs more frequently in developed countries, where migration is mostly motivated by economic reasons. On the other hand, internal migration is a local phenomenon that can be explained by different aspects. It can be explained by public order problems in specific regions of the country, and by economic motivations such as labor opportunities, better education offer, or higher wages, among others. These two types of migration imply two different scenarios for the analysis of crime. With regard to international migration, the opportunity cost when committing a crime is much higher, since --depending on the severity--deportation is very likely. Contrarily, if migration is internal, there are less obstacles to see crime as a viable option for income generation.
4 Chiswick & Miller (2014) state that if crime can be observed and analyzed as an economic factor, then it is clear how migration comes into play. One of the first determinants of internal migration that has been studied is related to the returns between rural and industrial activities. When rural fertility exceeds urban fertility, the agricultural labor force will grow faster than industrial employment (Herrick, 1965) . In principle, this was viewed as beneficial due to the scarce labor supply in the large industrial centers. But today, the migration is being increasingly viewed as the major contributing factor to the phenomenon of urban surplus labor and as a force that continues to exacerbate serious urban unemployment problems, caused by growing economic and structural imbalances between urban and rural areas (Herrick, 1965) .
1 As for crime and its economic effects, its increase is negatively related to the welfare of citizens -by the reduction in security perception-, its influence on investment decisions, and the lower public investment in sectors that would generate higher welfare effects, since resources are diverted to investment for the prevention of crime.
In some specific cases, migration could be related to crime. When low-skilled people arrive to areas in which job opportunities are scarce, and in most cases, with few contact networks, this reduces the chance of getting a job and increases the possibility of enrolling in illegal activities. An important factor that increases the participation in illegal activities is the fact that these activities generate high income with little effort. 2 The government's effort to punish crime is a key factor for its reduction, as stated by Ehrlich (1973) .
Despite of the general belief claiming that there is a link between migration and crime, empirical research exploring this relationship is sparse (Reid, Weiss, Adelman, & Jaret, 2005) . Reid et al. (2005) examine the effects of migration on crime rates in metropolitan areas. After controlling for a host of demographic and economic characteristics, they find that migration does not increase crime rates in the receiving areas, and even some aspects of migration lessen crime in metropolitan areas. A similar approach is the one of Bianchi, Buonanno, & Pinotti (2012) , who find that migration only increases the incidence of robberies, while leaving unaffected all other types of crime. One important aspect of these studies is that migration is international, i.e., the opportunity cost of committing a crime is higher for immigrants, as mentioned above. Similarly, Kubrin, Hipp, & Kim (2016) find a decrease of violent crimes in neighborhoods located in the southern part of 1 In this perspective, for the Colombian case Calderón-Mejía and Ibáñez (2016) , find that internal migration substantially reduces wages for urban unskilled workers who compete for jobs with forced migrants. 2 Psychological and social factors are also important determinants of criminal behavior (see Hirschi; 1969) .
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California where more immigrants from Northern Africa arrive, but in areas with higher rates of Central American immigrants more violent crimes are committed. In neighborhoods with more East Asian immigrants, lower property crimes were committed.
In the literature, different studies analyze both the positive and negative effects of the relationship between migration and crime. Bell, Fasani, & Machin (2013) Internal migrations share some commonalities with international migrations, such as the motivation of migrants to achieve better economic conditions and to escape of violence. This type of migration, though, can also be the result of governmental policies. Should that be the case, a population change will take place and it will interfere with the community's capacity of inhibiting crimes. It will increase the heterogeneity of the population and promote socio-economic disadvantages (Treyger, 2013) .
One of the main characteristics of internal migration is that, to a large degree, it corresponds to a movement from rural population to urban areas (Meng & Zhang, 2013) . Similarly to the studies conducted for the relationship between international migration and crime, findings for the relationship between internal migrations and crime are ambiguous. For the Canadian case, Andresen (2013) affirms that there is a lack of evidence of the effect of local migration on crime rates. This goes in line with the findings of Meng & Zhang (2013) for rural to urban domestic migrations in China. On the contrary, Treyger (2013) presents an increase of crime rates caused by government relocation of domestic migrants. Schultz (1971) finds that before the internal conflict, interregional migration in Colombia responded to market forces drawing rural labor to the cities from regions where the returns to labor were relatively low and the supply of labor was growing relatively rapidly.
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Traditional approaches explain the variation of crime rates based on economic and demographic conditions, but criminal activities present spatial and temporal concentrations. Hence, the analysis of patterns and causes of crime rates requires using an approach that allows the inclusion of the spatial dynamics of the variables (Almeida, Haddad, & Hewings, 2003 (Anselin, Cohen, Cook, Gorr, & Tita, 2000) .
Consequently, some studies consider the inclusion of spatial effects to explain the relationship between migration and crime. Arnio & Baumer (2012) As a consequence of the decades-long clash between government forces and antigovernment insurgent groups, internal forced displacement has been the main cause of internal migrations in
Colombia. The intensification of the armed internal conflict and the intention of illegal armed groups to expand territory control and asset appropriation, in conjunction with the country's institutional weakness, has induced the mobility of the population to safer areas in other municipalities (Ibáñez, 2009) . Important studies about the effects of displacement on poverty, inequality, and the labor market have been conducted. Ibáñez & Vélez (2008) find that welfare 7 losses caused by forced displacement in Colombia represent 37% of the net present value of rural lifetime aggregate consumption. They affirm that a violent environment modifies the net benefits of migration. 3 Additionally, forced displaced persons confront a decrease in labor income, severe conditions in host areas, and severe disruption of risk-sharing mechanisms. The effects of government programs are transitory, and forced migrants are unable to recover the levels of income and welfare that they had before displacement (Ibáñez & Moya, 2010) .
Using a structural model of crime and inequality, Bourguignon, Nunez & Sanchez (2017) show that income distribution in Colombia influences aggregate crime and find that many criminals live in households with an income per capita eighty percent below the mean. Furthermore, inflows of forced migrants increase the proportion of low-skilled and informal workers, causing a reduction of informal wages (Calderón-Mejía & Ibáñez, 2016) . Consequently, the welfare loss of forced displaced people can determine the incurrence in illegal actions of this population and generate labor market problems. Informal wage reduction and an unequal distribution of income influences the criminal propensity of the entire population.
While internal forced displacement and its effects has been widely studied, its repercussion in terms of crime in receiving areas has not been thoroughly studied and evidence is little and not conclusive.
One of the previous works is the one of Roche-Villarreal (2012) , who studies the effect of displacement on crime against property for municipalities, but his results do not reflect a relationship (Reid et al.,2005) . For the specific case that motivates this study, the Colombian conflict, it persisted for over 50 years and led to 7'849.014 cases of displacement, according to the Unidad para las Victimas.
III. Theoretical Framework
Becker (1968) defines criminals as rational agents, being their actions a result of a maximization process that considers costs and punishment of illegal acts. He also presents the number of crimes of an individual as a function of the probability of conviction, the punishment, and a combined variable that captures other influences. Ehrlich (1973) expands this model and presents an 8 individual crime behavioral function, assuming the number of criminal actions are monotonically related with the probability of arrest ( ), marginal cost of the punishment ( ), the marginal earning of the illegal ( ) and legal ( ) activities, probability of be unemployment ( ) and group of variables ( ) that may affect the frequency of crimes.
This approach assumes that all individuals are identical, quality that permits to aggregate the individual functions. Therefore, the number of crimes in the society are defined as an aggregate behavioral function.
Where the variables denote the mean of the components of the individual behavioral function.
Additionally, Ehrlich (1973) proposes some behavioral implications for this model: The increase in the probability of arrest and the marginal cost of punishment reduce the incentives of participating in illegal activities. Similarly, an increase in the probability of being unemployed and an increase in the earnings derived from illegal activities generate a rise in incentives for committing a crime.
Extensions of the Becker-Ehrlich model allow to include socio-economic, geographic and demographic variables (Cracolici & Uberti, 2009 ). This theoretical framework is usually used for the analysis of the relationship between all types of migration and crime. For our study, this model allows to consider the reception of forced displaced persons and to take into account the spatial allocation of the variables.
The internal flow of forced displaced persons has indirect effects on crime rates in the receiving areas. Three principal factors of utmost importance for determining the size and scope of the effect are the probability of apprehension, the severity of punishment and the demographic factors. The first two aspects are related to the government's ability (or inability) to maintain the levels of security. Meanwhile, the change in demographic characteristics is a consequence of the variation of the share of young population, average levels of education, the unemployment rate, poverty levels and others socio-economic variables (Roche-villarreal, 2012 ).
The inclusion of spatial patterns in the analysis of criminal actions is related to the distribution of socio-economic variables across space and the interdependence of geographical areas (Light & Harris, 2012) . Specifically, the spatial distribution of crime is determined by the location of the criminals and victims, environmental conditions, and population characteristics. Hence, the 9 geographic concentration of crime is associated with hot spots with particular conditions (Anselin et al., 2000) . These patterns require the addition of spatial effects when analyzing crime. The inclusion of spatial effects in econometric modeling is accomplished considering the spatial weight matrix interaction with the variables of the model. The spatial weight matrix describes the spatial allocation of the units of analysis and their spatial relationship (Tita & Radil, 2010) .
Consequently with the approaches of Becker (1968) and Ehrlich (1973) , this paper presents a supply offences function, where each kind of crime depended of the reception of the forced displaced persons and determinants of the heterogeneity.
In the equation (1.3), the component ( ) represent the number of specific crimes in area , where is a population scale factor, is a constant, is the number of reception of forced displaced persons in region , is a portmanteau of heterogeneity variables of population in and the probability of apprehension for the same type of crime in the area, W are the spatial effects and summarize the effects of the physic, income and other nonquantifiable variables in the same area.
From the linearization of the equation (1.3) is obtainable the econometric specification for the panel model:
Where denotes municipalities and denotes time. is the crime rate per 100.000 inhabitants of the region and year , is the reception forced displaced persons rate per 100.000 inhabitants, is a portmanteau of heterogeneity variables the probability of apprehension for the same type of crime in the area,, are municipality fixed effects, are time fixed effects and the error term.
IV. Empirical Strategy
The most common empirical strategy when addressing the relationship between crime and migration is the panel data approach. However, this empirical strategy assumes spatial invariance and therefore, leads to inconsistent results (Graif & Sampson 2009 Logarithm of the total population for each municipality Panel CEDE
Probability of apprehension
Ratio of the number of arrest for each kind of crime per crime know in each crime category and municipality Policia Nacional Colombia data availability for Colombian municipalities. Other researches considers a population density an important determinant of criminal acts because with larger population in area provides more opportunities for offending and less social controls for criminals (Reid, Weiss, Adelman & Jaret, 2005) . Furthermore, the males are more prone to commit criminal acts (Cheng, Liu & Wang, 2017) .
The empirical strategy includes proportion of males in total inhabitants to control for these effects.
Additionally, the econometric model includes apprehension rate for each kind of crime, because with the higher probability of be arrest reduce individual incentives for commit a crime (Ehrlich, 1973) . Table 2 presents the descriptive statistics of the variables included in the analysis.  The criminal and reception of forced displaced persons rates are obtained of by multiplying each crime variable by a factor of 100,000/total population municipality, the probability of apprehension for each kind of crime is determined by the division of the number of captures above the number of crimes committed in the same category.
 The descriptive statistics in table 2, correspond to the information of the variables in levels.
Before estimating the dynamic of spatial patterns, the Explanatory Spatial Data Analysis (ESDA)
is a descriptive step for identifying the presence of spatial effects in the area of analysis (Ye & Wu, 2011) . In Colombia, the presence of criminal gangs, drug cartels and illegal armed groups across geographical areas is an important determinant of crime. The change in dynamics of these criminal congregations and of governmental actions generate lead to a change in crime rates over time and space. Therefore, our study provides an ESDA of the five categories of crime rates, but -because 12 of space limitations-we only show the analysis for the first, seventh and thirteenth years of the period of time analyzed (2003, 2009 and 2016) . This procedure consists of taking a sample of the selected period to see if there are changes in the spatial dynamics of the variables and to verify the inclusion of these effects in the empirical model. High rates municipality neighborhoods are depicted in red and low rates municipality neighborhoods are depicted in blue. The considerable presence of these clusters contribute significantly to a positive spatial autocorrelation.
Additionally, the Moran's I for the cross-section regressions for each year and for each kind of rate describes the presence of spatial autocorrelation; Table 3 (Cracolici & Uberti, 2009) . Usually, the spatial weighs matrix is a binary matrix and their elements characterize if a spatial unity is contiguous to other, when the elements are neighbors the elements takes a value of one. Alternatively, the normalization of this matrix is also used. Additionally, the usual spatial contiguity used for create the spatial weights matrix can be Rook when units shares a common vertex and Queen when have a vertex or point in common (Fischer & Getis, 2010) .
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V. Results
In line with the procedure suggested by Elhorst (2014) , this paper initially provides the estimation for pooled, fixed effect and random effect panel models for each kind of crime categories. Table 4 presents the results for each type of crime and the significance of the coefficients of the pooled regressions. Table 5 provides information of the fixed effects panel regression and Table 6 for the random effects panel. In our work, the interactions of the spatial effects are introduced with a spatial weight matrix of queen contiguity normalized and provides the estimation of the seven spatial specifications (SAR, SEM, SLX, SAC, SDM, SDEM, and SGN) for each category of crime. Table 7 shows the results of the spatial general nested model specification. Since it is the most appropriate model, it allows to incorporate the spatial determinants of the allocation of crime, of forced displaced person and heterogeneity population variables and includes in the spatial error term, that contains the omitted spatial variables correlated with crime. Additionally, the selection criteria AIC statistic in SGN models present the lowest values, confirming the empirical relevance of using this spatial model (see annex 2 for SAR, SEM, SLX, SAC, SDM, SDEM). Additionally, Table 8 presents the decomposition of the direct, indirect and total effects of the SGN for the models. The equations (2.3) and (2.4) presents SGN model specification.
2)
Where denotes municipalities, the contiguous municipalities and denotes time. is the crime rate per 100.000 inhabitants of the region and year , is the reception forced displaced persons rate per 100.000 inhabitants, is the logarithm of population, percentage 23 of male between 19-34 years and probability of apprehension, denotes the explanatories variables in the neighbor municipalities, are municipality fixed effects, are time fixed effects, the error term and the spatial error term. The results of the spatial estimations confirm the relevance of spatial effects for the analysis of crime. Most of the coefficients associated to the variables' spatial effects are significant.
Additionally, the spatial effects of forced displaced persons show a positive sign for the homicide and kidnapping rates and a negative sign for personal injuries and residence burglary. This explains that forced displaced persons, in some cases, increase the social control for some type of crimes, but increase the occurrence of others. The essential result of our estimations is that each category of crime has different determinants and dynamics, this confirms the differences in the spatial distribution of crime and of the reception of forced displaced persons across the Colombian territory. Due to these differences, it is inappropriate to consolidate a composite crime index. Consequently, the spatial allocation of the population heterogeneity variables are relevant for the explanation of crime levels, which shows that previous estimates present bias error, since they do not consider the spatial patterns of the variables.
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The estimation results for homicide, kidnapping, personal injuries and residence burglary rates suggest a significant relationship with the allocation of forced displaced persons in nearest areas. This means that in the case of homicide rates, it is possible to identify a positive 25 effect of the reception of forced displaced persons in nearby areas with an increase in the local homicides, this is similar to the findings for kidnapping rates. These patterns suggest a mobility of criminals to nearby places for committing these types of crimes. The effect of the reception of forced displaced persons on the personal injuries rate presents a contrary sign in the results, this suggest an increase in social control in adjacent places due to the reception of displaced persons, it reduces personal injuries among the population in local areas.
Residence burglary presents dual effects: more forced displaced persons cause an increase in this type of crime in the local area, and an increase in forced migrants in nearest places contribute to a reduction of residence burglary. Only the automobile theft rate is unrelated to the reception of forced displaced persons in main and adjacent areas.
The results of spatial effects about the reception of forced displacement persons, suggest that in just the cases of homicides and personal injuries present direct and significant effects, which means that the increase in 1% of the forced displacements persons cause an increase in homicides and a decline in personal injuries close to 2% for both cases, in the same municipality of reception. Furthermore, the indirect effect of the reception of forced displaced people imply the existence of significant spatial spillovers and suggests that an increase of 1% in neighboring municipalities have positive impact in homicide and kidnapping rates about 17% and 6% respectively and negative impact close to 17% in residence burglary and 13% in personal injuries.
A correlation between the crime categories and the reception of forced displaced people can be suggested, rather than a causality link. The possible reason is related to omitted variables bias. Each crime category has specific dynamics and determinants, accompanied with limited data for the municipalities, these are difficulties that impede the identification of more appropriate specifications. Consequently with these arguments, Figure 3 
VI. Conclusions
This paper presents theory and empiric arguments of the relationship between the forced displaced persons and the crime rates in reception place. The economic theory suggests that individuals with adverse socio-economics conditions are prone to commit crimes, are that indeed all the forced migration change the conditions of municipalities and affect the crimes rates, because all locations suffer a lack of opportunities and resource. As people who have been used to a certain life style arrive in the reception areas, they start to understand that they 28 can no longer support themselves. The threat of a new place may scare many people and when they do not understand what is going on, they might turn to less than legal solutions. This is explained because most of the displaced people that enter the cities are farmers with no formal education at all; and when there is no legal opportunities to succeed in the cities, the informal market and the local gangs appear as an option where there is much money with a little effort. People arrive after having lost not only their possessions but sometimes their dignity, and they need fast incomes and sadly, the easiest way to attain these are through illegal methods. Once a person is involved in this, it is hard to get out, and therefore, displacement creates an increase in crime. Even though some people may start small, crime is a vicious circle that drags people in constantly and makes them preform crimes that they might sometimes not want to, and as people slowly get involved for money, it becomes harder to get out.
The empirical results provide evidence for some kind of crime the causality between crime and reception of forced displaced persons and the heterogeneity of population, and result suggest a correlation relationship for all crimes of the analysis, because some places have highest rates of crime and forced migrants, additionally these areas presents a nearest spatial allocation in Colombian territory. It is necessary, in the light of these expected results, that the government's effort is to generate opportunities for this vulnerable population, victims of internal conflict in their regions of origin and the few job opportunities in the regions where they arrive. It is then necessary to motivate in these families the qualification of their members according to the needs of the productive sector, and to encourage those firms of activities that are labor intensive, ideally qualified, in order to generate greater economic returns to these households. Therefore, social and economic programs to reduce the adverse conditions of the vulnerable population they must be executed through plans that impact the local population of the municipalities and nearest areas. 
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